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In 1761 and 1769- 18th century- for the
second and third time after invention of the
telescope, astronomers all around the world
were engaged in observing and recording
the Venus-Earth closest encounter. There-
fore, they acquired new beliefs about Venus
and its transit across the Sun. In this epi-
sode these matters will be clarified.
Edmond Halley, while studying the stars of
the Southern Hemisphere from the island of
St. Helena in the South Atlantic in 1677, ob-
served one of the common transits of little
Mercury. This event inspired Halley to pub-
lish a paper, decades later, in 1716. The
paper introduced the techniques and obser-
vations required for accurately measuring
the Sun’s exact distance using future tran-
sits of Venus. Halley suggested organiza-
tion of expeditions to the most extreme lati-
tudes and the farthest parts of the world to
make careful position measurements and tim-
ings of the transit contacts. The distances
between even the most widely separated ob-
servers would be small compared to the dis-
tance to Venus. Nevertheless, the parallax
difference observed in Venus’s path across
the Sun could determine the distance to
Venus — and thus the Sun-Earth distance
and the scale of the entire solar system.
Halley’s paper challenged future astrono-
mers.

EDMVND. HALLEIVS LL.D.
GEOM. PROF. SAVIL ., & R .5 .5ECRET,

Halley’s suggestions and beliefs started a
new era equal to the age of international
space race of the 18th and 19th centuries.
No astronomical quest was more significant
than measuring the scale of the solar system
and “astronomical unit”

The major European countries (and later
the U.S.) competed for the international
prestige by making the most exact calcula-
tions. The transits of 1761 and 1769 leaded
to expeditions involving many well-known
scientists and explorers. They undertook
long, dangerous journeys to strange places

as India, Tahiti, South Africa, and Siberia.

Unfortunately, the results of all the 18th-
century transit expeditions were disappoint-
ing. Timings of the crucial second and third
contacts were disrupted by the mysterious
“black drop effect.” Instead of cleanly touch-
ing the solar limb at a precisely observable
moment, the silhouette of Venus made a
narrow neck, a bit like a raindrop’s, that con-
nected it to the Sun’s limb, so making the
timings imprecise. We now know that the
black drop is due to blurring caused by
Earth’s atmosphere, the diffraction of any
telescope, and whatever optical imperfec-
tions the telescope may have.

Therefore the transits of 18th century
ended up with important approaches includ-
ing the accurate calculation of astronomical
unit and more interestingly, the “black drop
effect”. In the next episode of this series of
articles the story of competition of the sig-
nificant countries for achieving the honor
of recording the observation of Venus tran-
sit will be clarified.

Author: Benyamin Piri

BenyaminPiri@Gmail.com
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There were different methods for timing
and every astronomer based on avaibility,
used the proper techniques. Simple methods
like : visual observatory of occultation or
timing with stop watches and complicated
instruments like RIWI now, the last
newest method has been provided by
mr.arya saburi ; in the second international
workshop of ME, is in the test.

All of these methods, disturb from human
errors that cause difference between ob-
tained time and real time occultation . many
efforts do to solve this this problem, such as
assistant for timing, according the voice of
observatory and then examine them and so
else. We can see that the most errors oc-
curred when the observatory did occultation
individually, completely visual method and
with no instrument for according the time of
occultation. The reason is so simple . in the
complete occultation of moon and a star or
even in asteroid occultation which are vis-
ible, if we did the occultation individually,
we would become tired of looking continu-
ously at star and our reaction drowse and
also there i1s another error which caused
from the difference in sending commands
from the brain to other part of body . for re-
acting difference in matching your local
time and global time made another error
too. So for loosing these errors, observators
use group methods to obtain real time.
Using assistant also has its errors. So obser-
vatory had to use instruments instead. Like
type recorder and voice timing techniques
for occultation.

Comparison of timing techniques

Although there is error of tiring but we
omit the error of assistant. However some

rare problems like concurrence of occulta-
tion time and the " Beep " or not recording
the voice of observatory cause not success-
ful record of occultation timing. Although
this method has so important to record oc-
cultation.

Years later , with creation of new astronom-
ical photography and concurrent methods
of recording time, video instruments come
instead of voice instruments. For the first
times since there weren't any instrument to
transfer time on images, the observer had
to announce all the steps. The most impor-
tant point is the lowest error but new
errors appears because many of new instru-
ment.

The progress in technology and new crea-
tions, new instruments come to being
timing methods but new creation make a
big evolution KIWI OSD show timing data
and locations on the images. We can omit
the human error but the number of tools
which connect to computer by many parts,
make new errors. So there have been timing
errors in observation data yet.

Explo

;
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Now a days by progress in new photography
instruments and the public use of GPS ,
other timing tools, human errors play a pale
role in timing, but also there are some other
errors instead they are habitual errors with
astronomer.

They are errors that you can't see in the
first days but they show their effects so the
observers search ways to solve them, these
errors are:

the inability of cheap GPS for showing uni-
versal time, the error of showing time in win-
dows, inability of cheap CCDs for recording
occultation and their low power to register
images, Disability of CCDs in recording
images because of low speed of their pro-
cess.

Now, a question : what's the accurace rate of
this new instrument? Is it without of error?
However these methods decrease the human

errors, there are also some insolvable prob-
lems with limit technology. Of course we
suppose that our photographer 1s CCD and
moved time with GPS on monitor and then
record the videos. So we entire real time
errors of windows, error time of GPS and
the video recording errors in our data with
assume of not being human errors. For de-
creasing the errors we have to use 2 GPS
and move time manually to showing time in-
struments with these method there not
need to use window time showing. For pre-
venting concurrency processing of informa-
tion by complete we should use high qual-
ity software. However this method has
itself errors. Programs that record images
in 60 frame per seconds also cause a little
error. The new timing system of Mr.Saburi
, though high exact, needs some improve-
ment, which are in test now.

22:38:25.20

> Stact }E-H-II:' ‘_-] Feset w llore.

Author: Farzad Ashkar
Translate: Samaneh Shamshiri

ashkar.farzad@gmail.com
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Investigators over the last 400 years have
used a variety of methods to measure the
Sun’s

radius. Since filters were not widely avail-
able to place between the observer and tel-
escope

instrument to block out the Sun’s extreme
brightness, most visual measurements were
made either near sunrise and sunset or
during the day when clouds and haze fil-
tered the Sun to make visual observations
safe. Meridian transit measurements were
usually made with the Sun projected onto a
surface. From Tables 11.1 and 11.2 above
several methods are briefly described below:

MI: Measurements made with a micrometer
and a screw that had graduated scales. Just
like

the modern day micrometer, the observer
would measure the width of the Sun by turn-
ing a

screw and read off the numbers on the scales
then convert the results to angular measure.
DP & ME: Transit time and meridian tran-
sit measurements involved the timing of the
passage of the Sun’s disk across a series of
cross hairs (series of wires) in the eyepiece.
The

Sun’s radius is calculated by timing the dura-
tion of the transit across a cross hair and
knowing the Earth’s angular rotation rate.
This technique required proper filtering of
the Sun.

HE: A heliometer is an obsolete refracting

telescope with a split objective lens. The
two

sections of the objective lens were moved
(or a prism was moved at the focal point)
until the images of the Sun coincided. The
amount the prism (lens) had to be moved
gave a measure of the angular size of the
Sun’s diameter.

AS: The astrolabe was used to measure alti-
tudes of celestial objects. To measure the
Sun’s

diameter, one would measure one side of
the disk and then the other as quickly as pos-
sible to minimize the effect of the diurnal
motion of the Sun across the sky. Measur-
ing the Sun at the meridian minimized alti-
tude errors.

Modern methods used to measure the
change in size of the Sun from Table 11.2
covering only a decade or so give inconsist-
ent results. As can be seen from the num-
bers in Table 11.2 from the long term solar
radius studies, Eddy’s 2.25” per century
shrinkage of the Sun is

significantly larger than Dunham’s 0.34”
shrinkage over a 264 year baseline of solar
eclipse

observations. The studies by Rubo (who
used the flash spectrum during solar eclips-
es to

derive diameters), Noel, Wittman, and Sofia
also show inconsistent results in the Solar
diameter with nearly a 2” difference in the
measured radius. Emilio’s five year study
(1996-

2000) from the Solar and Heliospheric Ob-
servatory (SOHO) satellite reported a small
0.008”variation in the solar diameter which

Methods Used to Measure the Solar Diameter FaCtO @
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1s likely the most accurate of all observa-
tions. SOHOdata was obtained with the
Michelson Doppler Imager (MDI) on board
the satellite.

Nearly all of the pre 1970 observations of
the Sun’s size were made with ground-based
instruments and naturally have suffered due
to the effects of the Earth’s often turbulent
atmosphere. The atmosphere is more active
in the daytime due to solar heating than at
night,when it cools off and calms down.
Measurements have been made by sending
instruments on high altitude balloons which
have also revealed inconsistent results.
Thus far, no dedicated satellite has been
launched to measure the Sun’s size. The
French plan to deploy the PICARD micros-
atellite in late 2009 with the objective of si-
multaneous

measurement of the absolute and spectral
solar irradiance (previously named the solar
constant), the diameter and solar shape and
the Sun’s interior probing by the helioseis-
mology method. This data will allow the
study of the variations of these quantities as
a function of solar activity. PICARD is
named after the French astronomer of the
17th century Jean Picard (1620-1682) who
achieved one of the first accurate measure-
ments of the solar diameter.

=y

The primary goal of the PICARD mission is
to study the influence of solar activity on
the Earth’s climate.

One instrument, SODISM (Solar Diameter
Imager and Surface Mapper) is an

imaging telescope that will be accurately
pointed and have a CCD measure the solar
diameter and shape with an accuracy of
0.004”. SODISM will also acquire helioseis-
mologic

observations to probe the solar interior.

In the next newsletter we will discuss how
IOTA Measures the Sun’s Diameter during
a Solar Eclipse.

Author Date Method R(")
Aristarchus 230BC VI 900
Archimedes 212BC VI 810-990
Kepler / Tycho 1604 VI 062
Picard 1670 MI 959.9
Richer 1672 DP 957.2
La Hire 1683 MI 058.5
La Hire 1701 DP 9589
Louville 1724 DP 9594
Bouguer 1753 HE 956.6
Maver 1759 DP 960.4
Lalande 1764 HE 960.7
Bessel 1824 ME 959.7
Smith, M. 1877 ME 960.5
Auwers 1880 HE 95909
Gething 1895 ME 960.0
Schur 1896 HE 0960.4
Cimino 1907 ME 960.3
Smith, M. 1946 ME 960.4
Wittmann 1974 DP 959.7
Ribes 1981 ME 960.5
Leister 1984 AS 959.7
Laclare 1987 AS 059.7
Noel 1991 AS 061.1
Chollet 1998 CCD 059 64
Sigismondi 2006 EC 959.22

Long Term Solar Radius Change Studies
Investigator Dates- Studied Method Radius or changein R

aEddy 1836-1953 ME 2.25" shrinkage per century
Shapiro 1737-1973 T™ 0.05%0.1" shrinkage per
Dunham _ 1715-1979 EC 034202
Dunham 1925-1979 EC 0.49%0.1"
Kubo 1970-1991 EC 059.74-959.88
Noel 1990-1995 AS 961.07-959.98
Wittma 1990-2000 DT 960.63-960.66
nn Sofia 1994.1997 SDS 959.50-959.72
Dunham 1991-2002 EC +0.09" to -0.21" with respect
Emilio 1996-2000 SOHO 0.0081 % 0.0009" per vear

Translate: Samaneh Shamshiri

Samaneh.Shamshiri@gmail.com
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University of Nebraska-Lincoln Eclipsing
Binary Stars_simulator

The NAAP Eclipsing Binary Stars Lab dem-
onstrates how information about stars

which can not be directly observed can be in-
ferred from a special class of binary stars —
eclipsing binaries.

Feature that you can change in this simula-
tor 1s system parameter: separation, eccen-
tricity and orientation. And stars parameter
such as mass, temperature and radius

This simulation, shows location of defined
star in HR diagram, animation of system
and light curve of them in each period.
However this section, simulate binary
eclipse variable system very easily but is
useful for knowing many kinds of light
curve and condition that rely on.

This  simulator is  available on
http://astro.unl.edu/naap/ebs.

Edipsing Binary Simulator
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Author : Farida Farsian

ffarsian@gmail.com
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Build a Sun Funnel

This simple and inexpensive device makes it
easy for many people to observe the Sun si-
multaneously. Gene Zajacand and Chuck
Bueter adapted an existing design for a 2003
Great Lakes Planetarium Association Con-
ference workshop. The rear-screen projec-
tion material, a key ingredient, is an idea bor-
rowed from Bruce Hegerberg’s Sun Gun.
Supplies and tools:

6 7 |
--_-""‘"-'n-b
L
S 2

1. Blitz Super Funnel 17.75-inch X5-inch
X 5-inch (round top)

2. Large hose clamp, 2.5-inch X 5.5-inch

3. Small hose clamp, 13/16-inch X 1.5-inch
4. Da-Lite High-Contrast Da-Tex rear-
surface projection screen for 1 square foot
(usually the minimum order size).

5. Inexpensive (e.g., Huygens, Rellner,
Plossl) telescope eyepiece, 1.25-inch barrel,
focal length ~5 to ~25 mm (tips on choosing
the optimum focal length are on a later
page). Use one that you already have lying
around. If you don’t have one, they’'re avail-
able from numerous manufacturers and deal-
ers, including Celestron, Sky Instruments,
Meade, Orion, and Edmund Scientific.

6. Flat-head screwdriver

7. Small hacksaw

8. Medium-to fine-grit sandpaper

9. 12-inch ruler

Match the eyepiece to your telescope

What type of telescope should you use? A re-
fractor! Using a Newtonian reflector or a
catadioptric (mirror-lens) telescope 1is
strongly discouraged, as concentrated

Lec

sunlight can destroy such instruments’
secondary-mirror holders.

A refractor’s focal length is usually indi-
cated on the barrel of the objective (front)
lens. Or, you can calculate the focal length
of your telescope from its diameter (D) and
focal ratio (f/ratio or f/number):
FLtelescope = Dtelescope X f/ratio

The best eyepiece for a full-disk (~100 mm
diameter) solar image is:

FLeyepiece (mm) =~ FLtelescope (mm) - 4.3
An eyepiece with a shorter focal length will
produce a larger Sun image; an eyepiece
with a longer focal length will produce a
smaller Sun image. Don’t worry about get-
ting the eyepiece focal length exactly right.
Depending on what you have available or
what you can buy cheaply, aim to get an eye-
piece whose focal length is within £10% of
the ‘ideal’ value of FLtelescope + 43.

Step 1

The funnel has a sharp little piece of plastic
protruding from the side about halfway
down its length. Using the sandpaper,
grind it smooth so it doesn’t scratch your

hands.

JoR
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Step 2

Using the hacksaw, cut the little flat tab off
the wide end of the funnel. It works best to
cut halfway through from one side, then
halfway through from the other. Sand the
rough edge smooth now or later in step 5.
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Step 3

Using the hacksaw, cut about 7 inches off
the narrow end of the funnel so that what'’s
left measures about 10 inches long (use the
ruler). Try to make the cut perpendicular to
the axis of the funnel, but don’t panic if it
ends up slightly tilted. Rotate the funnel as
needed to complete the cut.

Don’t bother sanding
this rough edge yet.

P

. Discard this piece of plastic.

10 inches

.__H_q_

l.ec

Step 7

Insert the eyepiece into the narrow end of
the funnel: lens in, chrome barrel out. You
may need to pry apart the two semicircular
halves of the funnel’s opening. If the eye-
piece still won’t go in, cut away a little
more of the funnel to widen the opening,
then try again. Aim to get at least a half

inch of the length of the eyepiece into the
funnel.

SR
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Step 4

Stand the funnel on its wide end. Using the
hacksaw, cut straight down across the
middle of the narrow opening, making your
cut about 1 to 2 inches deep. The narrow
end of the funnel will now have two semicir-
cles of plastic rather than a solid circle.

Step 5

Using the sandpaper, smooth all the cut sur-
faces on both ends of the funnel.

Step 6

If your eyepiece has a rubber eyecup and/or
rubber grip, remove it/them. Note that if
you have a yellow thread-in eyepiece filter,
you can screw it into the eyepiece barrel to
produce a yellow Sun. But note, too, that the
true color of the Sun is... whitel!

Step 8

Place the small hose clamp over the narrow
end of the funnel and, using the screwdriv-
er, tighten it around the funnel to securely
hold the eyepiece.

Turn the funnel wide end up (you might
find it easiest to sit down and hold the
funnel between your knees). Place the
Da-Tex screen over the wide opening; it
doesn’t matter which side faces down.
Lower the large hose clamp over the wide
end of the funnel and, using the screwdriv-
er, tighten it around the funnel to securely
hold the screen; as the clamp begins to get
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purchase on the funnel and screen, gently
pull down all around the loose edge of the
material so that the screen ends up flat and
taut over the funnel’s wide opening. This is
an iterative process; you'll need to pull
down on the material after each turn of the
screw to keep it taut.
Congratulations! You have
built a Sun Funnel!

successfully

Lec

Step 10

Insert the eyepiece barrel into your
telescope’s 1.25-inch eyepiece holder,
secure it with the thumbscrew(s), aim your
telescope at the Sun (first taking care to
cover your finder scope, if any), focus, and
enjoy group viewing with your Sun Funnel!
Warning! Always supervise the use of the
Sun Funnel. Never point an unfiltered tel-
escope at the Sun. Severe eye damage may
occur!

How to aim a telescope at the sun

How do you aim a telescope at the Sun
when you’'re not supposed to look through
it, and when you’re supposed to remove or
cover your finder so that you don’t look
through that either (and so that bright sun-
light doesn’t melt its crosshairs)?! One solu-
tion is to watch your telescope’s shadow on
the ground and adjust the aim until the
tube’s shadow is as small and as round as
you can get it. Another solution is to add a
special-purpose Sun finder that projects a
shadow or a spot of sunlight onto a target.
There are several commercial units avail-

Source: http://www.transitofvenus.nl
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Vesta asteroid

Among the asteroids of the solar system,
Vesta, with diameter between 468km and
530km, is the forth-largest asteroid. It is the
asteroid that because of many reasons fasci-
nated scientists. At the beginning of discov-
ering Vesta, some scientists thinking that it
is the planet, but it doesn’t has the feature of
the planets not at all; also it is unique be-
tween asteroids. Because of the large dimen-
sion of Vesta, there are many regions for
studying and know about how and when the
solar system form.

The spacecraft, Dawn, in his first mission to
Vesta, sends some valuable pictures from
this asteroid. Pictures that helps knowing
more about meteors.

On South Pole of Vesta asteroid, there is a
large collision that throws many stones in
space and some of them hit the atmosphere
of the Earth.

Cris Rassel, one of the scientists of NASA,
said that from each 20 meteors, one of them
compliance with feature of Vesta.

The most important activity of Vesta is pho-
tography, spectroscopy and determining
magnitude field and many other features. In
one of data, we understand about slip in one
large valley on Vesta. Layers with different
antiquities that are slip each other. Collect-
ing information from underside layers 1is
very important for scientists.

According to last researches by scientists,
they believe that inside core of Vesta is from
iron and outside it is covered by silicate
rocks.

Lec

Another important thing about this aster-
oid is possibility of being frozen water in un-
derside layers that have been checked by sci-
entists. There 1s much evidence to show
that there is water in this asteroid; but it
hasn’t been established definitely.
According to scientific models, asteroid
belt includes 4 compressed orbits that
Vesta is in the first orbit.

Vesta is so bright, it can be seen from earth.
Its axis i1s crooked like the Earth, and with
27 degrees deviation. So it has seasons like
the Earth.

“Delta 2” launcher had launched Dawn

spacecraft and it will investigate in that
mysterious place up to July 2012. After that
it will be going to the largest asteroid in
the solar system, Ceres, and researching
around this asteroid.

Author: Amir Hosein Riasatifard
Translate : Sepideh Sharbaf

Amir_h_rst@yahoo.com
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